Control of abdominal muscles by brain stem respiratory neurons in the cat.
Control of abdominal musculature by brain stem respiratory neurons was studied in decerebrate unanesthetized cats by determining 1) which brain stem respiratory neurons could be antidromically activated from the lumbar cord, from which the abdominal muscles receive part of their innervation, and 2) if lumbar-projecting respiratory neurons make monosynaptic connections with abdominal motoneurons. A total of 462 respiratory neurons, located between caudal C2 and the retrofacial nucleus (Bötzinger complex), were tested for antidromic activation from the upper lumbar cord. Fifty-eight percent of expiratory (E) neurons (70/121) in the caudal ventral respiratory group (VRG) between the obex and rostral C1 were antidromically activated from contralateral L1. Eight of these neurons were activated at low thresholds from lamina VIII and IX in the L1-2 gray matter. One-third (14/41) of the E neurons that projected to L1 could also be activated from L4-5. Almost all antidromic E neurons had an augmenting firing pattern. Ten scattered inspiratory (I) neurons projected to L1 but could not be activated from L4-5. No neurons that fired during both E and I phases (phase-spanning neurons) were antidromically activated from the lumbar cord. In order to test for possible monosynaptic connections between descending E neurons and abdominal motoneurons, cross-correlations were obtained between 27 VRG E neurons, which were antidromically activated from caudal L2 and contralateral L1 and L2 abdominal nerve activity (47 neuron-nerve combinations). Only two neurons showed a correlation with one of the two nerves tested. Although there is a large projection to the lumbar cord from expiratory neurons in the ventral respiratory group caudal to the obex, cross-correlation analyses suggest that strong monosynaptic connections between these neurons and abdominal motoneurons are scarce.